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10 0 3 81 
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^>j:v^o ^(Dgm^i: L-r(±. ^Jx.ti\ g^^^^LTv^T ^ J; v>Ci~CioT;v^;v* 
(i5!lx.(f\ ^f-^v, Jif-;v. ■7°ntf;v, •7'f-;v, h u •7;v:tn^-9^;v#) . C2~CioT 

:7°nt°-;V. y^-;v^) , jcX7^;V* (-COOB^ : ^"t". B^tJCi-Ce 

^ h^v*. ^>vn^^>S, p-^ \^^y^yVxiicy^. ^ Y ^y ^ 

t -yf-;Vi^-7^-;l'V'ni^->^76^^lf ibtt;!,) . r-feiJ'-^VK (-CB^ (OB^) 
(OB^) BM±. 7X*M^Xti«m^^*bTV^T^ J:v>Ci~C6T;v^;v*> 

Ci~C6Mb7X**t?ab Slv^lc^^UTV^X^^ iv-o B^:g:(^^B^<7?^!lt LTii. ^-5^ 
h^i/. 7°n^°^v. y'Y^^ym) > Ce ~ Cio T ^v'* ■7j^-;V:^ 
TO'&Mi^ i1ii^J«-t*A$tLrv>T^ i < . #Bx.«\ ili~4'fiSA$tLTv^-c^> iv^ 
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[0 0 4 3] 

-7^ (PhC^C-) . h U ^ v V Jl^^ (Me3SiCH2-)^^^tt 

^ vl h ^^'T- ^ ^ o 

10 0 4 4] . s - ^ ^ 

«0^l^i3V>T, ±fB^ (3) -e^^tL^«^Sl5^^^0*ii. Jil3^ (2) tr'TP^^ 

:b^hi)^X^^. fzhk\I. ^^u^-yit^{lll)i}mt\^<. #t-> FeCl3<7) J: ^ 
II) L<ffiv^?5tL'i>o 

to 0 4 7] , _ 

IBfi'-eafe^l) i t Lv^o --ffficT^p^ ;v^'^;v||#:[FeCp(C0)2]2 (Tifl^ 1 

) . 2 jffi<7)ft.t4v y y'i^^lt* (Tia^ 2 ) . 3 -fffiO f-^ >"14x h :7 5 (TlB^ 

Kb 21 



oc c 
o 






Cr [FeClzCdmO-J^-FeCV 
4 



[0 0 4 8] 
[0 0 4 9] 

Oi^;v~o. 5^jv-t?*t9. &t L< «iO. oi^;v~o. i 19. St::^?^ L 
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Id 0 5 0] 

[0 0 5 1 ] 

>^T5 Xk^^ti. 2 JlSBfii^tr^^ i L < ^ N,N, N' ,N' --r h 7 p< V 

i t T&^'T- ^ ^ o 
[0 0 5 2 1 

:^^mK^^^x^ pT^yit^momi. -hia^ (2) 1 ^^^^^^^1•L 
, 0. 5^;v~l 0^;v-e*)^. lif^ L<(il^;^~3^;vt:-*i9. L<{il^ 

[0 0 5 3 1 _ 

Cli:^^$f$LV^o \^T<DMWt. KJSo;^^-;H' ^ i f!lx.JJ\ ±bS^ (2) -C/]^ 

$:}x;5)'fb^t;cOfi:?)^'50 minomS(75^^t'li. (3) lffimol/^M(7)iiE-einx_ 
^mjtLi. ±fS^ (2) -t?^$tL^<b^t;<7)S/5n mmomSO^^trti. (3) -Ctk 
$ :fx 4^-^% ^0. 05mmo l/^fiJ£ W S L V^o 
[0 0 5 41 

t L < 1 0 °C~ 5 0 t:^0?aEtEla■etr^^^, #1^$?^ L < 0 "C- 3 0 
[0 0 5 51 

[0 0 5 61 
10 0 5 71 

54 nm)=^^a$ -1^:7^25-;. III. 230-400 y ^(Di^ V :^ V )l^X:l^iib^&WLfz:ff' y l^- 
h^fflv^-C^fofco h^'^^-f ^mt(UV)lclii1-. RXfXXlt. p-T- 

ill' i 0»L7to y^y^y::^^y^^rj-7h^^yy^-li, M^vU 
?:;-i^';V6 0 "^'I*, 140-325 :^y~y^) ^ffiv^T. Still, W. C. ; Klahn, M. ; lit 

ra, A. J. Org. Chem. 1978, 43, 2923-2924t::iBtfe$ tt/i i ^ tC^To /^o 
[0 0 5 81 

yW^m^T. 760 h-;vtr^>y7i7 it*)lcfflv^fco v«'+'c^7X 

^{j-^ ^ _ ;v -7 ^ ^> ^ -7}^6^Mi^^^W:X 2 0 ppm^lflt:-^ i i: >lrlSfS b/Co FeCls fi 
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TJl^^y^m^T-^'nhfifzm^FeCUi^UmVfzo FeCl3<^0.1M THF^?S(i. M 
UX-H 0 m t!)-^^ -r ^ j; 19 *° U ^ - X ^ Lfl!fe^Mtt«Ti- ^ yt i6 . 

[0 0 5 9] 

: JEOL AL-400 (400 MHz). JEOL ECX-400 (400 MHz) Xi± JEOL ECA-500 (500 M 
Hz) NMR ^Mf^M^^X. -fVi h VM^^RK^H NMR)l:t>'^*W^*Ri(^^C NMR) =1: 

IBIiLf^o 7fc*J!^^c^fk^v~7 h T- h f^;vv9 >:^^^fg:i!:i-1PJJ(downfield)tr<7) 
1 0 0 :;^^(7) 1 (ppm. ^X^-;V) h L-ClBiiL. NMRM(CDCl3: 7. 26) t'fT^M 
■5^<j7 A^#HS t/Co R*M^*P*^^^ h;i'(^3C NMR){i. 125 XJi 100 MHz-ffaiit 

Tto ^*<^<k^'> -7 > ti. X h 9 ^ ^;v-> 7 > ^MmMt?<^ 1 0 0 155^(0 1 (ppm. ^ 
>^^-;v) i: LTlBiiLs NMRv$S(CDCl3: <^ 77. 0) 4'c75^^*p,|^#M Lf^o T^^-^fi. 

Tia(z?j; d t^^L/c #Ei±(s=-m*t. d=-mia. t=Hmit. q=lzgM. m 

=#mia^y'7X{i^m**. br=jA#)s 7°V >'^''felc (^;l-^7 : Hz) , Wm^o 
[0 0 6 0] 

5!7';^iJ'n-vhi5^9 7'r-(GC):9-^lf{i. FID^mt?.®:(^> ^ 'J - 9 ^ . HR-1 (25m(0 
.25inm i.d., 0. 25/i m7 ^ ;V A )XJiCYCLOSILB (T v V M± (Agi lent) , 30m(0.25rain i.d 
0.25;.m ■7'r;UA) XttCHIRALDEX G-TA ( T (ASTEC) , 20m(0.25mm i.d.. 0 

.125;«m -7 ;VA) ^-ftx-fcShimadzu GC-UB-CiliJ^ L/io *^W7|;^^i5' DuraSamp 
le IR (ASI T-f'yA K'>>^xAtt(ASI Applied System)) =lr#x./^ React IR 1000 
;f;fv;^T-At:fa»L. cm-^-e^L7to Kfi:S^lf{i. JEOL GC-mate II-t?pJ^L7to 
[*M#ll 1 ] 
[0 0 6 1] 

O0.96-M THFv« (1.25 mL, 1.2 mmol), Tlfi^ 1 i^^ ^U^MM (1.2 rmoDR 

Z/yu^iy^ u^y'^ y (T|S^14', [ 1 j X7yi^fLi>) (137//L, 1.0nffliol)^-78 
t:i'<t*PLfCo FeClsOO.l-M THFvM(0.5mL. 5 moI%) =1- (^rSKt^^iD Lf^o Whfifz 
?«=^7]C7X?§-t'*b. 0"CT-30:$3-ra^*|2L/io NH4CI (0.5 niL)0|&^n7Xv#?^=SrSPxT;^)S 

(Tia^it". [2 J . rsj . r4j -^-^^tt^) SLt/tf7i-;vow^?^f'^^_nv 

hiJ^'^^-f- (l*If|57Xii(n-7"'?^; 98 mL, 0.5mmol)) X'^^LfZo IS^Sr^ 1 l^l/Ki" 

O 
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FeCIs (5 mol%) 
^i" PhMgBr(1.2^S ) ^^-^^^ 

THF 

-78'CA^bO°C(30^^) 






1 Ph-Ph 



1 




5 


79 


0 


4 


6 


2 


Et3N(1.2^M ) 


3 


78 


0 


11 


5 


3 


N-;{^/i/^/i/*!i v(1.2 ) 


8 


72 


0 


4 


5 


4 


DABCO{1.2 ) 


20 


2 


0 


75 


3 


5 


TMEDA(1.2 ^S. ) 


71 


19 


3 




10 


6 


Et2N''^'^^*2 (1.2 ) 


23 


48 


1 


11 


9 


7 


NMP (1.2 ^fi ) 


15 


3 




79 


4 


8 


PPh3(0.1 ) 


6 


70 




6 


7 


9 


dppe (0.05 ) 


4 


8 


0 


81 


8 



0:1 rOABCOj tii. 1, ^ v n [2. 2. 2] :t ^ i?^ ^^OHg-tr^b ^9 ^ fNMPj t 

{±^ 1-^ f-;v-2-ii°n i; vV >(DPl&t?^ f9 . fdppej i:i±> l,2-i£;^ v-7 7 

[0 0 6 2] 

N,N,N',N'-T- h 9 ^ V > v T 5 > (TMEDA) ^^MJ t LTffl V^7t t 

I^Mf II 2 ] 
[0 0 6 3] 

*#l5tJtr{i. 1 ^|WI;jt(7)i^{^^tfo/io /c/iL, I^Bib^t LTti. TiB*2tr^ 

$tL^#ai^B*«^fflV^, i^WJ^L-C{±. TMEDA^ffiV^/co 'i^%^m.2\Z.7^-to 
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mm% {5moi%) 

PhMgBr(1.2 ^» ) ^-^^^'^ 
TMEDA(1-2 a» ) 







THF 

-78°C3f>^f)0°C(30^^) 2 3 4 



















2 


3 


4 


1 


Ph-Ph 


10 


FeCl3 


71 


19 


3 




10 


11 


FeFs 


0 


0 


0 


97 


2 


12 


Fe(acac)3 


14 


6 


1 


71 


10 


13 


FeCJz 


32 


10 


1 


56 


10 


14 


Fe(CO)5 


0S 


^* 


0 


95 


5 



rFe(acac)3j h\t. ^{llDr i^T Y ir Ym^fO^-^h^ o 
[0 0 6 41 

3 1 

[0 0 6 5 1 

■e . %tMM 18-24, 2625. <^^29 o T {± 25°C X'^if o 7t o 



ffliiE# 2005-3023795 



#M 2 0 0 4 -0 3 3 9 4 1 ^- v : 12/ 



UBm /\P^'Mb7;U^;i' ArMgBr ^Jttl % Jfe^ 



15 



16 




Br ^^Ph 

Ar = Ph / \ 96(90%)^''' 




^.^^X ^^^^^^ 99 (X- I) 

r T Ar=Ph ! T 99(X=Brr 



]^ 99(X = C1)9' 

19 .^''N^^'^ Ar = 4-MeOC6H4 f^''^'^'' 

20 r J Ar = 4-MeC6H4 I J 98(96)« 

21 Ar = 4-CF3C6H4 67«''' 
22'" Ar = 2- •tr'^^l' 96 
23' Ar=1--t3'^;U 97^' 

24 Ar = 2-MeC6H4 99 {98)« 

25 , I 95{X=I) 

26 1 Ar=Ph ^ i 94{X = Br) 

27 ^"^^X ^--^Ph 84{X = CI)9-'^ 

28 97 (X = I) 

29 n-C8Hi7-X Ar = Ph n-CaHiy-Ph 91 (X = Br) 

30 45(X = CI)a* 

31 XlAv^*^ Ar-4-MeOC6H4 ^^^^^^^ 

(lifV:I>h*=95:5) 

32' f-Bu.,^:^;:::::;:;^^ ^"^"-^-/^^^^Ar 96« 

(h7^X:i/X= 96:4) 

Br 

33' *-Buv../::r:^ Ar = 4-Meoc6H4 f-Buv,^/:::::^7^Ar 98 

(h^r^Xri/X' 96:4) 
34 EtO-JS^' '^-4-'^^°^6H4 EtO-Vs'"' 




35 1 II 7 Ar = 4-MeOC6H4 




i ^- 1; - ^ _ ;v|5^^ ^ ^ y^n^^ nn^3s^-i?->', FeCl3:S.OTMEDA(7)m'^t/l-»t/>:o 

• 0. 5-mmolJ^^--'l' 
[0 0 6 6] 

[0 0 6 7] 

miE# 2005-3023795 
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^~~J : 13/ 



mmi 1 5 

n'^-7'-^;V^V-^?> (50-mmoi:^^ — -'KT):^'^) 
yn-t n^y^J^ > (8.85 g, 50 mmol)^ FeCla (0. 1-M THFY#r^=S:25 mL. 5 mol%) 
om^tJt^. PhMgBr (0.93-M THFv«^72 mL. 67 mmo 1 ) OTMEDA (7.78 g, 67 mmol)<^ 

6 mL/^) s iilt '^°>^=^^fiLT ^tJn L o PhMgBr AMEDA(^ ^iD^^^H-T L fz Ik. KJBm^ 

n^T'^J'V^^iS'fe'^ft^ U-^#/w(8.18 go fc/ibs lf7i-;W0.37 g^^tf 

. #.M^90%)o 
[0 0 6 81 

y~^):r.^m:m^\-»tft (FTIR) (Mfe): cm-^ 3062. 3027, 2923 (s) , 2854 (s). 160 
2, 1492, 1461, 1451, 1073, 1032, 753 (m), 737 (m) , 698 (m) ; 

NMR (500 MHz, CDCh): S 7.28-7.24 (m, 2H) , 7.19-7.12 (m, 3H). 2.68-2.63 (m 
, IH). 1.93-1.90 (m, 2H), 1.81-1.78 (m. 2H) , 1.67-1.51 (m, 8H) ; ^^C NMR (125 MHz 
, CDCh): <5 150.0, 128.2 (2C), 126.6 (2C), 125.5. 47.1, 36.8 (2C), 27.9 (2C). 27 
.2 (20; ^^mmMi^^ (HRMS) (EI, 70 eV) m/z [M]* ft^'filCisHis , 174.1409; 
*ilJ{tl74.1418o 
10 0 6 91 

t^mm I 7 

Z/^ u^^i/jV^y^y (l-mmolJ^^-^VCOi^^) 

yu^iy^^U^^^y {163.1 mg, 1.0 mmol). FeCh (0. 1-M THFi#?R*500 juU 5 mol 
%)<7)rl^%^'^ ^7 Jl-;^v^5'";t-v•^7i^■7''^-r-^ K(0.96-M THFY#m^l.25 mL, 1.2 mmol) 

RmmM (181.1 mU 1.2 mmol) (DM-^m^. 2o^m ox:kx. mi^y-f^mmv 

umx 1 0 ^mmwLfzo tK^^ x z>M'Wo^m^ lt. Kmf^^m^y n v vj-^^ (Fior 
isii :^iimi) (D^^y Y^mx^xmMh. m^'Txmm^^fzo mmmi-ry^^u 

UiiJ'^, 79 mg. 0.47 mmol) iicOjrk^cT)^ ^'^^^$tL/cfI^^%<7)iH NMR^trtC i;?) h 
, '>i^n'^^->;v^>'fe'>'f±99%W-t?#^tL/to GC^trtc j;^ v^? n^^->;i''^:/ 

-If y t±99%0 e tLTto 

[0 0 7 01 

m%m 1 9 

n^^r v;i/-4-;)< h dp > > _ 
^M^b-^ife^^. ra>^!i(-r h nnjitJ' 79 mg. 0.47 mmol) i: (^ik^^T) ^ x. ctj^ 

^i^fz^^ MK^^rnKximm ixmtzo i^^)ii^^)v^u'7Y^yy^-^m^^fzmmz^ 

19 > (190 mg. 99 %llX^)<7)^m^t^tJ^#7'-o 

[0 0 7 1 1 

FTIR (M&): cm-^ 2919 (s), 2850 (m), 1513 (s), 1449 (m), 1248 (s). 1177 (s) 
, 1032 (s), 814 (s); 

iH NMR (500 MHz, CDCI3): 8 7.12 (d, J = 8.5 Hz, 2H) , 6.83 (d, J = 8.5 Hz. 2H 
). 3.78 (s, 3H), 2.50-2.38 (m, IH) , 1.92-1.79 (m, 4H). 1.78-1.65 (ra, IH). 1.45-1 
.30 (m, 4H), 1.28-1.15 (m. IH) ; ^^C NMR (125 MHz, CDCh) : 157. 6. 140.3. 127.6 (2C 
). 113.6 (20 . 55.2. 43.6. 34.7 (20 , 26.9 (20 , 26.1; 5^3'M«*^W(EI. 70 e 
V) m/z CM]" ft^'fil C13H18O1, 190.1358; »J{itl90. 1381; 7G*:$3-|f ft^'fit CisHisO: 
C, 82.06; H, 9.53. mHJIitC, 81.80; H, 9.80. 

-r^XcD^mr-'^^t. (Singh et al. Tetrahedron 2001. 57, 241-247) T'^^^ 
fLX\^^^ i> (D t ^X/^—^^^hfZo 
[0 0 7 21 

m.mm 2 0 

mmit^^"^. P^m^iy^y^^^^^^^-^- 79 mg. 0.47 mmol)fc<^J:bi^<^dx.-e 

ffi|iE# 2005-3023795 
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^~--J : 14/ 



J:l9s ifi-fe^S (167 mg. 96% O^M^b^J^'Ir^fco 
[0 0 7 3] 

FTIR (vWUIfe): cm-^ 2923 (s), 2852 (m), 1515 (m), 1447 (m), 809 (s) ; 

NMR (500 MHz, CDCh): ^7.10 (s, 4H), 2.50-2.40 (m. IH), 2.30 (s, 3H), 1.90 
-1.79 (m. 4H), 1.78-1.67 (m. IH), 1.45-1.32 (m, 4H), 1.29-1.17 (m, IH) ; NMR 
(125 MHz. CDCh): 3 146.0, 136.0, 129.7 (2C) . 127.4 (2C) , 44.4, 34.8 (2C), 27.1 

(20, 26.3, 21.1; n^mmMmm)f(EI, 70 eV) m/z [M]^ ftff^fiCisHis, 147.1409; 
«Htl47.1388; 7n#^lf ft#4iSCi3Hi8: C, 89.59; H, 10.41. ^iiHitC, 89.34; H, 10 
.64. 

■r-<TO:S-tfT'-^ ti> :5:fi^(Yoneharea, F. ; Kido, Y. ; Sugimoto, H. ; Morita, S. ; 
Yamaguchi, M. J. Org. Chem. 2001. 68, 241-247. ) "C^-S^^ :iXTV^ ^ ^ O h ^V>-ifc=lr 

[0 0 7 4] 

mmm 2 1 

1- i/ ^ o V ;v-4- h V -7 ;v :t n ^ -9^;^^ > -If 

^M'lt^^^^. PSUWMir- y ^ "OUJ:-^ 79 mg. 0.47 mmol) t (DlkKO-? x.-e 

x^. m-^m (153 mg, 67%um<^^Mit^m^%fzo 

[0 0 7 51 

FTIR mmm): cm-^ 2927 (m), 2856, 1619, 1451, 1420, 1324 (s), 1162, 1119 (s) 
, 1069 (s), 1017, 830 (s), 656; 

^H NMR (500 MHz. CDCh): 8 7.53 (d, J = 8. 0 Hz, 2H), 7.31 (d, J = 8.0 Hz, 2H), 
2.61-2.51 (m, IH), 1.94-1.74 (m, 5H), 1.48-1.34 (m, 4H), 1.33-1.19 (m, IH) ; ^'C 
NMR (125 MHz, CDCh): .5 152.1, 128.2 (q, J = 32.4 Hz), 127.2 (2C) , 124.5 (q, J 
= 270.8 Hz), 125.2 (q, J = 3.8 Hz, 2C) , 44.5, 34.2 (2C) , 26.7 (2C) , 26.0;_^^tf 
tgKS^^ff(EI, 70 eV) m/z [M]^ ft^'filCisHisFa , 228.1126; »j'fil228. 1144; tc*^ 
^ ft»{ilCi3Hi5F3: C, 68.41; H. 6.62. %mmC. 68.49; H, 6.83. 
10 0 7 6] 

^mm 2 2 

2- -y ^ u zy y ^ V > 

:7^'n^^>i:7 n^^-9-> (163.1 mg, 1.0 mmol). FeCh (0.1 M-THF^?S500 /uL, 5 mol%) 
^XfTMEDk (181.1;«L. 1.2 mmo\)<Dm^mi^. 2--^ 7 v ^ ^ K (0.82 
M-THFMl.46 mL, 1.2mmol) ^^^M^^^" > LT. 25V-^-206^mmmVfZo 

- ^ _ )ntm(D'i^^m(^\mumi' l tztk. ^ - c^^aK-e i o ^mmw t tz^ 

7X1' i^a-t^^M^L-C. KJS?l^%^70 V v;v (Florisil : ^^«) (D^^^y 
ilLTML^ m^y-^mm'^^f^o nUmmiTYy^uua^^y, 79 mg. 0.47 mmol 
)h\^fzm.^ms<^^^ mR5^mKX:bh^ 2-'>^^^^drv';^•:^7^^>^±96%Wtr#P>tL 

fZo 

[0 0 7 71 

mm 2 a 

^mit^^"^^ rtf|5llt$(x b 7^^nnj:^ 79 mg> 0.47 mmol) 2i<^Jt^O ^ x. tr 

Tf^^ixfz^^ mm^m \^ -c m.mnx-m- tz o 

[0 0 7 81 

NMR (500 MHz, CDCh): S 8.11 (br d. J = 8.3 Hz. IH). 7.84-7.81 (m, IH), 7. 
67 (br d, J = 8.3 Hz, IH), 7.50-7.36 (m, 4H), 3.35-3.27 (m, IH), 2.06-1.98 (m, 2 
H), 1.95-1.86 (m, 2H) , 1.86-1.80 (m, IH) , 1.58-1.50 (m, 4H), 1.38-1.27 (m, IH) ; 
i^c NMR (125 MHz, CDCh): 5 143.7, 133.9, 131.3, 128.9, 126.2, 125.6. 125.5. 125 
.2, 123.2. 122.2. 39.2. 34.15 (2C). 27.2 (2C). 26.5; ^^mMMM^mm, 70 eV) 

miE#2 005-3023795 
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: 15/ 



m/z [M]^ ft«:jitCi6Hi8, 210.1409; ^?M210. 1433. 
[0 0 7 9] 

Km^j 2 4 

^m<t^'^'t. nM>W:'^iy" V^^^^^-^y. 79 mg. 0.47 mmol) iiOib^O^ x.tr 

i^. 4ftfeyft(171 mg, 98%W)c7>^®'fl:^^^#/v:o 
[ 0 0 8 0] 

FTIR (M-ffi): cm-^ 3064, 3022, 2925 (s), 2852 (m), 1492, 1448 (m), 741 (s), 7 
23 (s); 

NMR (500 MHz, CDCh): 5 7.22-7.05 (m, 4H), 2.75-2.63 (m, IH), 2.33 (s, 3H) , 
1.91-1.73 (m, 5H), 1.47-1.34 (m, 4H). 1.33-1.23 (m, IH) : ^^C NMR (125 MHz, CDCl 
3): 5 145.9, 135.1, 130.1, 126.1, 125.4, 125.3, 40.0, 33.6 (2C). 27.1 (2C). 26.3 
, 19.3; m^mmMM^^iEl, 70 eV) m/z [M]* itMCi 3 Hi 8 . 147.1409; «mi47. 1 
427. 7G*^*f ft^'fitCisHis: C, 89.59; H, 10.41. mWmC 89._56; H, 10.69. 

[0 0 8 1 ] 

umms 1 

i-(a^dev-2-y ;v4?;v-;v)-4-^ y ^-^^z^^y 

^Mih^l^'^. ^UnmiT 79 mg. 0A7 mmol) t<Ditm<7)0 X.-^ 

^^^r/c^H NMR^^Jf^'TM9l%-t:1#/Co ^^^^ V ~GC^^ (CHIRALDEX G-TA, T:^t 
y^nm, 20m(0.25mm, 0. 125// m-7 ^ ;V A , UOV)^lM^Vfz^}^^(DV^T ^tI^ t-^- 

m.m±. 95:5T-*o7t {j^^y-Rxfj^>v-mmmmmir^}^-^i)mwwm27.9^ 

it^m<7)^mr-^li. -XmOflu, X.-Y. ; Xu, H.-D. ; Xang, F.-Y. ; Zhou, Q._-L. Tetr 
ahedron: Asymmetry 2001, 12, 2565-2567) -trfU^^ tL-TV^^ % O h ^V^—ifc^ 7]^ L/Co 
[0 0 8 2] 

m.mm 3 2 

l-(4-tert-y^;Vv'^' v>'V)-4-.^ h ^ v^V-tf > 

Mik^t/^e-feHI^ii bT#fc (118.6 mg. 96%W)o ^ -Y t° 9 U -GC^tf (CHIRALD 
EX G-TA, T;=^x iJ'tt^. 20m(0.25mm, 0. 125// m-7 ^' ;V A , 150°C)t:\ h9>v;#t~> 
X#:OJt^{i96:4t?^ofc(##Btra; -e^jx-P^tt. 67.4^:5:t^56.2:9-)o 
[0 0 8 3] 

FTIR mm^): cm-1 2925 (s), 2854 (s), 1611, 1582, 1513 (s), 1486, 1465, 1451 
, 1393, 1366, 1248 (s) , 1181 (m) , 1038 (s), 1034 (s) . 824 (m) , 801 (m) ; 

^H NMR (400 MHz, CDCh): 5 7.12 (d, J = 8.8 Hz, 2H), 6.83 (d, J = 8.8 Hz, 2H), 
3.78 (s, 3H), 2.42-2.35 (m, IH), 1.93-1.86 (m, 4H). 1.43-1.35 (m. 2H). 1.18-1.0 
3 (m, 3H), 0.83 (s, 9H) ; nmr (100 MHz, CDCls): 5 157.7. 140.1, 127.7 (2C), 1 
13.7 (20, 55.2, 47.7, 35.02, 34.4 (2C) , 32.6, 27.7 (2C) , 27.6 (3C) ; ^:^»tgK 
»^W(EI, 70 eV) m/z [M]"^ ft^ilCiTHaeOi 246.1984; *iim246. 1985. 
[0 0 8 4] 

m^ms 4 

6-(p-;'< h ^~>"7 jc — ;i/)'^^-i^y J^— h _ 
P^mM^ir- Vy^'auju^y, 99 mg, 0.57 mo\) t (Dit^(D ^ k-X^tt: 

^'felS#^(220 mg, 88 %W) <^»®'fb'^!fe^#fCo 
^t^m(^^mr-^a. «(Lee, J.-Y. ; Fu, G. C. J. Am. Chem. Soc. 2003, 125, 
5616-5617) -qM-^ ■^fLX\^^^i><Dt ^v^— ^ ^^Lfzo 
[0 0 8 5] 

^mm 3 5 
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; 

^M'it^^^. P^UU^iy^ 99 mg, 0.57 maoD t<Di:t^cod ^-X:'m 

*S'feri(231 mg, 87%i|X^)<:0«'fb'a-t)^#7^v:o 
[0 0 8 61 

NMR (500 MHz. CDCh): .^7.63 (d. J = 8.0 Hz. IH). 7.28 (d, J = 8.0 Hz. IH). 
7.19 (t, J = 8.0 Hz, IH), 7.12-7.06 (m, 4H) , 6.83 (d, J = 8. 5 Hz, IH), 6.49 (d, 
J = 3.5 Hz, IH), 4.10 (t, J = 7.0 Hz, 2H) , 3.79 (s, 3H), 2.57(t, J = 7. 5 Hz, 2H 
), 2.15 (distorted tt, J = 7.5, 7.0 Hz. 2H) ; NMR (125 MHz, CDCh): <J157.9, 
135.9. 132.9. 129.3, 128.5, 127.8. 127.7. 121.3. 120.9. 119.1. 114.1, 113.8. 109 
.3, 100.96, 55.2, 45.5, 32.0, 31.6; l«39^filtlK4^^(EI, 70 eV) m/z [M]* tf^ifiC 
isHigNiOi 265.1467: ^•iiHi265. 1478. 

mmm 4 1 

[0 0 8 7] 

^^fS'te^(S)-2-yn-t:t^ ^ y'A^h<D2-ti^-^Jl^^>-^^^<DmM 

U.mm2 9 tmm(^m'f^LfZo tzfzL. y^u^^^ ^ ^(Dit^o^ (S)-2--7^'n^^ 

T#fc(84.0mg. 88%W)o ^ ^ 9 V -GC^^if (CYCLOSILB. Tv^V^httS. 30m(0.25 
mm i.d., 0.25;/m'7'r;VA, 80X:Tn20^. RZf:t -■:f>^m<7)^UmmiilV/^) K Xfl 

i29.i-^<7)tr-i}'(±, it^m^m^^M^f^-^^\^. bo-.bmitm-^mm^f^^t^o 
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: i/E 



mm] 

^m^m ^j:T)]^^ ^^-t^ ^wit^!^<D^m'BK^Bm eti ^ mat:^^ (T)^-^ 

^BlfeiKis J: XfP T < y^t^W^T. Tffl^ ( 2 ) "C^ § tL^ . TlB^ ( 3 ) 

Mb^tJ o i ^; > ±fBWv® * ^ o 

A— M — Y (3) 
R — X (2) ► R — A (1) 



l±JiE# 2005-3023795 



mm 2004-033941 

m m X m m m m. 



1/E 



1 . 0 

ft ^ 

ft ^ 
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